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(57) A bag maker-packaging machine adapted for 
use with formers (1) having different sizes uses pull- 
down belts (2) to pull by suction an elongated film which 
has been tubularly formed by a former. When a new 
fonmer (1 ) is installed, the pull-down belts (2) are moved 
from specified belt reference positions towards the sur- 
face of the film in a tubular form, and the distance trav- 
elled by them until they come into contact with the film 
surface is measured. After the size of the former (1) is 
thus identified, positions of some of the components 
such as a guide roller (7) and a turn bar (9) for the trans- 
portation of film to the former are adjusted accordingly 
Data corresponding to different former sizes may be 
stored in a memory (28) and compared with the identi- 
fied size of the former currently installed. The user can 
see on a display device what kinds of product can be 
packaged by using this identified former and may also 
be informed if the memory (28) does not store any data 
for formers of the identified size. 
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Descriptjon 

This invention relates to a bag maker-packaging 
machine of the type adapted to form bags continuously 
from an elongated web of a bag-forming material. ^ 

Requirements by consumers are becoming com- 
plex. For potato chips, for example, not only different 
flavors such as salted, cheese-flavored, onion-flavored 
and vinegar-flavored kinds must be made available, but 
different kinds with different strengths of flavoring are 
also required. From the point of view of the manufactur- 
er, this means that bag-forming materials with different 
designs and/or measurements must be used for differ- 
ent kinds of products, and that formers of different 
shapes and sizes must be used to form bags from these 
materials. As a result, handling and management of 
these bag-forming materials and formers become even 
more complicated and cumbersome. 

When products of different kinds look alike such as 
potato chips which are flavored differently, there is an 
increased probability of committing an error of using a 
wrong kind of bag-forming material to package a given 
kind of products. When the sizes of different formers are 
nearly alike such as 5 inches and 5 1/4 Inches, there is 
also an increased probability of committing an error of 
installing a wrong former and ending up by producing a 
large quantity of defective products. 

Depending on the differences in the size of the 
former and the manner of effecting the longitudinal seal- 
ing of the bag-forming material, furthermore, it is neces- 
sary to displace the bag-forming material in the trans- 
verse direction. When the packaging machine is pre- 
pared for products specified according to a given pro- 
duction schedule, product codes corresponding to the 
specified product kinds must be looked up in an item list, 
but inexperienced operators are likely to waste time in 
the search for specified entries and to commit input er- 
rors. 

In view of the problems described above, the 
present inventor disclosed in Japanese Patent Publica- 
tion Tokkai 6-32325 an apparatus capable of automati- 
cally selecting an appropriate former and bag-forming 
material in response to inputted data on a specified 
product and adapted to adjust the position of the bag- 
forming material in the transverse direction by displac- 
ing a turn bar or its position relative to the selected 
former by moving a guide roller in a forward-backward 
direction. 

This apparatus is advantageous in that a former and 
a bag-forming material can be automatically selected on 
the basis of inputted data. When new products are to be 
packaged with this apparatus, however, new data cor- 
responding to them must be inputted each time. 

In accordance with one aspect of the present inven- 
tion, a bag maker-packaging machine adapted for use 
with formers having different sizes comprises a former 
for forming an elongated film into a tubular shape; pull- 
down belts for pulling said tubularly formed film; belt- 



driving means for moving said pull-down belts from pre- 
determined reference belt positions towards said tubu- 
larly formed film; and measuring means for measuring 
the distance travelled by said pull-down belts by said 
belt-driving means to enable the former to be identified. 

In accordance with a second aspect of the present 
invention, a method of operating a bag maker-packag- 
ing machine which includes pull-down belts for pulling 
down a tubularly formed elongated film comprises in- 
stalling one of a plurality of different formers; forming an 
elongated film into a tubular shape; causing said pull- 
down belts to move from predetermined reference belt 
positions and to come into contact with said tubularly 
formed film; measuring the distance travelled by said 
pull-down belts from said reference belts until these po- 
sitions come into contact with said tubularly formed film; 
and Identifying the size of said installed former from said 
measured travelled distance. 

In its simplest form, the apparatus and method en- 
able an operator to check that the correct former has 
been provided such that production of defective prod- 
ucts can be prevented. This can be achieved simply by 
reference to the distance measured or that distance can 
be converted to a former identification using prestored 
data. 

This invention also provides an improved bag mak- 
er-packaging machine which, in preferred examples, is 
capable of automatically positioning adjustable compo- 
nents such as the guide roller and the turn bar on the 
basis of the size of each newly installed former. 

In other preferred arrangements, this invention pro- 
vkies an improved bag maker-packaging machine 
adapted to display, whenever a new former is installed, 
what kinds of packaging can be carried out by using this 
former and optimum condltbns for packaging a selected 
kind of products. 

In one example, a bag maker-packaging machine 
embodying this invention is of the kind which uses suc- 
tion-providing pull-down belts to transport an elongated 
bag-forming material, tubularly fomied by the former, in 
the direction of the transverse sealer and may be char- 
acterized as comprising belt-displacing means for mov- 
ing the pull-down belts from their specified reference po- 
sitions to the surface of the bag-forming material, meas- 
uring means for measuring the distance by whk^h the 
pull-down belts are displaced and identifying means for 
identifying, on the basis of the measured value, the size 
of the former which has been installed and serving to 
move its adjustable components such as the guide roller 
and the turn bar according to the identified size of the 
former which has been installed. On the basis of this 
identified size, a menu may be displayed on a display 
means to show the kinds of product which may be pack- 
aged by using this former. If the user selects one of the 
displayed kinds of packaging, optimum conditions for 
carrying out the packaging operation may be displayed. 
If the identified size does not match any of the data al- 
ready stored, the user is informed of it on the display 
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means. 

The accompanying drawings, which are incorporat- 
ed in and form a part of this specification, illustrate an 
embodiment of the Invention and. together with the de- 
scription, serve to explain the principles of the Invention. 
In the drawings: 

Fig. 1 1s a schematic diagonal view of a portion of a 
bag maker-packaging machine embodying this in- 
vention and a block diagram of its control unit; and 

Fig. 2 is a flow chart of the operation of the control 
unit of the bag maker-packaging machine of Fig. 1 . 

The invention is described next by way of a bag 
maker-packaging machine of the so-called vertical pil- 
low type shown in Fig. 1. When a former 1 and a film roll 
20 are selected and installed on the machine appropri- 
ately, pull-down belts 2 are moved from their reference 
positions separate from the tubularly formed bag-form- 
ing material (herein referred to as "the film") S towards 
the former 1 as shown by arrows A by means of a belt- 
driving motor 3 in response to an output signal from a 
control unit 20 until they come into contact with the bag- 
forming material S. In the meantime, a guide - roller 7 
adjacent the former 1 is displaced in the direction of ar- 
row B by means of a roller-driving motor 8 in response 
to another signal outputted from the control unit 20, that 
is, in the longitudinal direction in which the film S Is trans- 
ported to the former 1 , and a 45-degree turn bar 9 is 
shifted by means of a turn bar-driving motor 10 in re- 
sponse to still another signal outputted from the control 
unit 20 so as to displace the film S in its transverse di- 
rection indicated by arrow C according to the size of the 
film S and the manner of the longitudinal sealing to be 
effected. In Fig. 1, numeral 4 indicates a proximity switch 
such as a supersonic sensor for detecting the contact 
of either one of the pull-down belts 2 with the film S or 
its approach (within a predefined sense) to the film S, 
and numeral 6 indicates a pulse generatorfor outputting 
a pulse indicative of the number of rotation of the belt- 
driving motor 3 through an rotary encoder 5. 

The control unit 20 is for the control of all these de- 
vices, comprising, as schematically shown in Fig. 1, a 
belt control means 21, a counting means 22, first, sec- 
ond and third calculating means 23, 24 and 26, a guide 
roller control means 25, a turn bar control means 27, a 
memory means 28 and a comparing means 29. The belt 
control means 21 is for activating the belt-driving motor 
3 by means of a motor-starting switch (not shown) and 
to control it, stopping it in response to a detection signal 
outputted from the proximity switch 4. The counting 
means 22 is for counting the pulse signals from the pulse 
generator 6, and the first calculating means 23 is for cal- 
culating the distance y travelled by the pull-down belts 
2 from their reference positions on the basis of the 
number x counted by the counting means 22 as y = f^ 
(x). The second calculating means 24 is forcalculatina 



the distance g to be traveled by the guide roller 7 from 
its reference position on the basis of the counted 
number x as g = f2(x), and the guide roller control means 
25 is for controlling the roller-driving motor 8 on the basis 

5 of this calculated value. The third calculating means 26 
is for calculating the distance z to be traveled by the turn 
bar 9 from its reference position on the basis of the 
counted number x as z = f3(x), and the turn bar control 
means 27 Is for controlling the turn bar-driving motor 10 

10 on the basis of this calculated value. On the basis of the 
size of the former 1 thus determined, the comparing 
means 29 sen/es to retrieve relevant data from the 
memory means 28 such as the kinds of product that may 
be packaged by using this former 1 and to display such 

^5 retrieved data on a display device indicated in Fig. 1 as 
a part of an input-output means 15. The user may use 
this input-output means 1 5 to select one of the displayed 
kinds of product, thereby causing the kind of film S to 
be used and the conditions for effecting the sealing to 

20 be displayed on the display means. 

The operations of this packaging machine, thus 
structured as described above, will be explained next 
with reference to the flow chart shown in Fig. 2. 

Let us assume that the production of a specified 

25 number of products of a specified kind has just been 
completed according to a production plan and that a new 
former 1 has thereafter been installed for packaging 
products of another kind (Step S1 ). If a start button (not 
shown in Fig. 1) is pressed, the belt control means 21 

30 responds by activating the belt-driving motor 3 to return 
the pull-down belts 2 first to their reference positions 
(Step S2) and then towards the newly installed former 
1 (Step S3). In the meantime, the number x of pulses 
from the pulse generator 6 is counted by the counting 

35 means 22 as the distance travelled by the pull-down 
belts 2 from their reference positions (Step S4). When 
the pull-down belts 2 come into contact with or within a 
predefined very small distance of the surface of the now 
tubularly formed film S and this condition Is detected by 

40 the proximity switch 4, a detection signal emitted there- 
from is received by the belt control means 21 (YES in 
Step S5), and - the pull-down belts 2 are set at the cur- 
rent positions. As the belt-driving motor 3 is stopped, 
the counting of the pulse signals is also stopped (Step 

^5 36), and the counted number x of pulses is transmitted 
to the first calculating means 23. The first calculating 
means 23 calculates the radius R of the former 1 as R 
= L^-L and the width B of the bag produced by the lon- 
gitudinal sealing as B = 2nR = 2n(Lo-L) (Step S7) where 

so Lq is the distance between the center of the former 1 
and the reference positions of the pull-down belts 2 and 
L is the distance travelled by each pull-down belt 2 (=y). 
The calculated value y = f., (x) is transmitted to the com- 
paring means 29 and compared thereby (Step S8) with 

55 various data which have been stored In the memory 
means 28 corresponding to formers with different sizes. 
Data such as the kinds of product which may be pack- 
aged by using this former 1 are displayed as a menu 
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and, when the use^ specifies one of the displayed items 
through the input/output means 15, package-making 
conditions such as the sealing condition corresponding 
to the selected kind of product to be packaged are dis- 
played. The comparing means 29 further serves to 
checkwhetherthesizeof the former 1 currently installed 
on the machine matches the specified former size and 
to display the result of the checking (step S9). 

The counted number x of pulses is also outputted 
to the second and third calculating means 24 and 26 
whereby the positions of the guide roller 7 and the 
45-degree turn bar 9 from their respective reference po- 
sitions are obtained as g = f2(x) and z = f3(x) (Steps S10 
and S13). The positions of the guide roller 7 and the 
45-degree turn bar 9 are adjusted according to these 
calculated values g and z (Steps S11 and S14). After 
these positioning operations are completed (YES in 
Steps S12andS15), bag making-packaging operations 
are started (StepS16). 

The invention has been described above by way of 
only one example, but this example is not intended to 
limit the scope of the inventbn. Many modifications and 
variations are possible within the scope of this invention. 
Although a control routine has been illustrated whereby 
calculations for the positioning of the guide roller 7 and 
the 45-degree turn bar 9 are carried out every time the 
counted pulse number x has been ascertained, these 
positions and other data for menu displays may be 
stored each time so as to provide a learning function to 
the system. The positioning of the pull-down belts 2 
against the film surface may be effected manually. Al- 
though the use of a rotary encoder and a pulse gener- 
ator (shown respectively at 5 and 6 above) was dis- 
closed as means for measuring the distance travelling 
by the pull-down belts, neither is this intended to limit 
the scope of the invention. Examples of other kind of 
such a distance-measuring means Include range finders 
using ultrasonic waves and those using a linear type en- 
coder. 

As described above, the positioning of the guide 
roller and the tum bar can be effected automatically ac- 
cording to this invention on the basis of the distance trav- 
elled by the pull-down belts from their specified refer- 
ence positions to the surface of the former surface. 
Thus, the time required for preparing the bag maker- 
packaging machine for its operations can be significant- 
ly shortened and the probability of committing errors can 
be reliably reduced. With the memory means storing da- 
ta on the kinds of product that can be packaged by using 
each of the available formers with different sizes, the 
user can correctly match a former of a right kind for each 
kind of products to be packaged. Whenever a new 
former is installed, furthermore, its size can be meas- 
ured quickly by counting the number of pulses as the 
pull-down belts are moved from their reference positions 
to the contact positions. If the measured size matches 
with any of the sizes stored in the memory means, ad- 
justable components such as the guide roller and the 



turn bar can be positioned automatically according to 
the stored data. If the measured size does not match, 
on the other hand, the user can be informed of the fact 
through the display means and the probability of erro- 
5 neously using a wrong former can be significantly re- 
duced. 



Claims 

10 

1. A bag maker-packaging machine adapted for use 
with formers having different sizes, said bag maker- 
packaging machine comprising: 

IS a former (1 ) for forming an elongated film into 

a tubular shape; 

pull-down belts (2) for pulling said tubularly 
formed film; 

belt-driving means (3) for moving said pull- 
20 down belts (2) from predetermined reference 

belt positions towards said tubularly formed 
film; and 

measuring means (5,6) for measuring the dis- 
tance travelled by said pull-down belts by said 
2S belt-driving means to enable the former to be 

identified. 

2. The bag maker-packaging machine of claim 1 , fur- 
ther comprising: 

30 

at least one position-adjustable component 
(7,9) of which the position with respect to said 
former can be adjusted; and 
control means (25,27) for adjusting positions of 
3S sakj position-adjustable components accord- 

ing to the former which has been identified. 

3. The bag maker-packaging machine of claim 1 or 
claim 2, further comprising detecting means (4) for 

40 outputting a detection signal when said pull-down 
belts come into a contacting relationship with said 
tubularly formed film, said measuring means meas- 
uring the distance travelled by the pull-down belts 
to the point when said detection signal is received. 

4S 

4. A bag maker-packaging machine according to any 
of the preceding claims, further comprising identify- 
ing means (29) for identifying the size of said former 
from the results of measurement by the measuring 

so means (5,6). 

5. The bag maker-packaging machine of any of the 
preceding claims, further comprising: 

ss at least one position-adjustable component 

(7,9) of which the positk^n with respect to said 
former can be adjusted; 
display means (15) for causing a menu to be 
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displayed^ corresponding to the identified 
former size; and 

input means (15) for allowing a user to input 
tlierethrough a pacl<aglng condition selected 
from said displayed menu. 

6. The bag maker-packaging machine ot any of the 
preceding claims, further comprising: 

at least one position-adjustable component 
(7,9) of which the position with respect to said 
fomner can be adjusted; and 
comparing means for comparing the identified 
former size and a pre-selected former size, 
causing positions of the position-adjustable 
components (7,9) to be adjusted if said identi- 
fied size and said pre-selected former size 
agree, and causing a disagreement to be dis- 
played on a display device if said identified size 
and said pre-selected former size disagree. 

7. A method of operating a bag maker-packaging ma- 
chine which includes pull-down belts (2) for pulling 
down a tubularly formed elongated film; said meth- 
od comprising the steps of: 

installing one of a plurality of different formers 
(1); 

forming an elongated film into a tubular shape; 
causing said pull-down belts (2) to move from 
predetermined reference belt positions and to 
come into contact with said tubularly formed 

film; 

measuring the distance travelled by said pull- 
down belts from said reference belt positions 
until they come into contact with sakJ tubularly 
formed film; and 

identifying the size of said installed former (1) 
from said measured travelled distance. 

8. The method of claim 7, further comprising the step 
of initially moving said pull-down belts (2) to said 
reference belt positions. 

9. The method of claim 8 or claim 9, wherein said ma- 
chine includes at least one position-adjustable com- 
ponent (7.9) of which the position with respect to 
said installed former (1 ) is adjustable, said method 
further comprising the step of adjusting the position 
of said at least one position-adjusting component 
according to the identified size of said Installed 
former. 

10. The method of any of claims 7 to 9, further compris- 
ing the step of initially moving said pull-down belts 
(2) to said reference belt positions. 

11. The method of any of claims 7 to 10, further com- 



prising the steps of causing a menu of packaging 
conditions to be displayed corresponding to the size 
of said installed former (1 ), and selecting one of said 
displayed packaging conditions from said menu for 
s the operation of said bag maker-packaging ma- 
chine. 

12. The method of any of claims 7 to 11. wherein said 
machine includes at least one position-adjustable 
component (7,9) of which the position with respect 
to said installed former (1) is adjustable, said meth- 
od further comprising the steps of comparing the 
identified size of said installed former (1 ) with a pre- 
selected former size, adjusting the positions of said 
position-adjustable components If said identified 
size and said pre-selected former size agree, and 
causing a disagreement to be displayed on a dis- 
play device if said identified size and said pre-se- 
lected former size disagree. 
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